Background: In patients with rotator cuff tears, Shoulder36 (Sh36) was compared to the Simple Shoulder Test (SST) to determine a broader use of Sh36 worldwide. Methods: Sh36, SST, "Constant score," and the Japanese Orthopaedic Association score (JOA) were used to evaluate 230 patients (male, 116; female, 114) 
Introduction
A rotator cuff tear is a common injury in middle-aged and older adults. 1 Conservative or surgical therapy is selected for the treatment, and clinician-based scoring is used to assess the effectiveness of treatment. Recently, the usefulness of patient-based scoring has been reported in systematic reviews. 2, 3 Clinical studies are beginning to use patient-based scoring, and it is now being used as frequently as clinician-based scoring. 2 The Simple Shoulder Test (SST), Disabilities of the Arm, Shoulder and Hand questionnaire (DASH), and Shoulder Pain and Disability Index (SPADI) are used for evaluating patients with a rotator cuff tear, and of these, SST is the test most frequently used worldwide. [2] [3] [4] The clinician-based scoring system, the Constant score, is one of the most frequently used worldwide. 2 The Japanese Orthopaedic Association (JOA) score is used as a clinician-based scoring system for the assessment rotator cuff tear in Japan, [5] [6] [7] [8] and no patient-based scoring system had been used to assess these patients until Shoulder36 (Sh36) was introduced in 2011 by the Japan Shoulder Society. 9 Kikugawa and Okuhira reported a significant association between the Sh36 and JOA score in 67 cases of rotator cuff tears, 10 which was confirmed by Hirakawa et al. 11 These studies have demonstrated the usefulness of Sh36 for assessing rotator cuff tears, although there has been no report of this scoring system in the English literature. Therefore, the purpose of this study was to compare SST (a patient-based scoring system frequently used worldwide) with the Sh36, to determine the usefulness of the Sh36, in the assessment of rotator cuff tears.
Materials and methods
This study was performed after approval by the relevant ethics committees of Saiseikai Yahata General Hospital (approval no. 81).
Subjects
Between April 2013 and April 2015 at our institutions, 422 patients were diagnosed as having a rotator cuff tear. Inclusion criteria were (1) a rotator cuff tear identified by magnetic resonance images; (2) SST and Sh36 and Constant score and JOA assessments completed during the first examination. Exclusion criteria were (1) a fracture around the shoulder joint, bilateral rotator cuff tears, pyogenic/ systemic progressive arthritis, osteoarthritis, or infection. Consequently, 230 patients (male, 116; female, 114) were subjects for this study. The mean age at the time of the study was 67.7 þ 10.2 years, and the mean involved duration was 13.7 þ 16.56 months. The tear was partial for 83, small/medium for 147, and massive for 83. Diabetes, hypertension, and hyperlipidemia were noted in 25, 49, and 26 patients, respectively.
Data collection
The SST is a simple, short survey employing 12 "yes" or "no" questions regarding pain and function of the shoulder (Table 1) . Each question asks the patient to decide whether the shoulder joint disability affects overall physical ability in performing daily living tasks. There are two questions on pain; four on range of motion; three on muscle strength; two on sports motions using the shoulder joint, and one on the workplace use of the shoulder. 4 The calculation method is 1 point for each item, and 12 points is a perfect score. Version 1.3 was used for Sh36 (Table 2) . A total of 36 questions are categorized into six domains (pain, range of motion, muscle strength, general health, ability of daily living (ADL), and sports ability). For each of the 36 questions, patients are asked to self-interpret their symptoms using a scoring system divided into five levels: I have no difficulties: 0; I have minor difficulties: 1; I have some difficulties, but I can manage on my own: 2; I have major difficulties and require help from someone: 0; and I cannot do it (at all). The domain score is calculated by taking the average of severity scores (0-4) assigned for each domain. When there are questions left blank or invalid for the assessment, the average domain score will be calculated without these responses. However, if a domain collects less than a half of assigned responses, it will be deemed invalid (1) for the assessment. Thus, the average is not taken. Domain scores are calculated by two decimal places, rounded up to the second digit. The Constant score comprised items related to pain (15 points), activities of daily living (20 points), range of motion (40 points), and muscle strength (25 points), amounting to a full score of 100.
The JOA score is typically used to evaluate the treatment outcome of shoulder conditions. It assesses pain (30 points), function (overall function, 10 points; activities of daily living, 10 points), range of motion (active motion, 30 points), radiographic findings (5 points), and joint stability (15 points), amounting to a full score of 100 points. While many minor changes have been applied, the JOA score is currently the most frequently used scoring system to evaluate patients with a shoulder injury in Japan and is applied mostly for comparing pre and posttreatment outcomes. 8, [12] [13] [14] [15] [16] [17] [18] [19] The Constant score, JOA, SST, and Sh36 data were evaluated during the first visit, collected by the medical staff blinded to this study; then the evaluated data were handed over to the clinicians.
Statistical analysis
Statistical analyses were performed using JMP version 13 (SAS Institute Inc., Cary, North Carolina, USA). The Pearson product-moment correlation coefficient was used to calculate the correlation coefficient in examining the relationships between Sh36 and SST, Constant score and JOA, Constant score and SST, JOA and SST, Sh36 and Constant score, and Sh36 and JOA. A p value of less than 0.05 was considered statistically significant. Descriptive data were expressed as mean value + standard deviation.
Results
The average Constant score, JOA, and SST scores were 49.64 + 19.18, 72.52 + 12.84, and 5.28 + 3.39 points, respectively. Average scores in the Sh36 for each domain were as follows: 2.88 + 0.96 points for pain; 2.84 + 0.96 points for range of motion; 2.46 + 1.14 points for muscle strength; 3.01 + 0.86 points for general health; 2.87 + 0.96 points for ability of daily living; and 1.97 + 1.32 points for ability for sports. The correlation coefficient between the JOA and SST was r ¼ 0.75 (p < 0.01). The correlation coefficient between the Constant score and JOA was as follows: r ¼ 0.85 (p < 0.01). The correlation coefficient between the Constant score and each domain in Sh36 was as follows: r ¼ 0.68 (vs. pain, p < 0.01); r ¼ 0.69 (vs. range of motion, p < 0.01); r ¼ 0.74 (vs. muscle strength, p < 0.01); r ¼ 0.62 (vs. general health, p < 0.01); r ¼ 0.66 (vs. ability of daily living, p < 0.01); and r ¼ 0.65 (vs. ability for sports, p < 0.01). Details are shown in Table 3 . Table 3 .
Discussion
There is growing evidence that not only clinician-based but also patient-based scores are frequently used for evaluating patients with rotator cuff tears. 2, [20] [21] [22] The patient-based scoring system Sh36 was developed in 2011 and has been used in many Japanese studies. 10, 11, 23, 24 Beneficial characteristics of Sh36 include the following: (1) more than 95% of healthy individuals ranging from 15 to79 years can answer questions in the activities of daily living (ADL) domain; (2) the motion domain is restricted to items related to motion using both upper extremities; and (3) this score is gender neutral. Consequently, hand dominance or gender difference bias on the data obtained from Sh36 is eliminated, offering reliable and valid scoring. 9 Patient-based scoring systems as SST are total assessment score, which are greatly influenced by a single item in these scores; for example, the total score becomes also low when the "pain" score is low. On the other hand, Sh36, not total assessment score, has independent domains (items) and therefore enables relatively detailed evaluation in each item possible. Although Short Forum 36 is a similar evaluation system, Sh36 is a system focusing on shoulder diseases and offering advantages in terms of specificity and availability in the disease.
SST is the most frequently used patient-based score worldwide.
2,25-28 Godfrey et al. reported a significant association between SST score and American Shoulder and Elbow Surgeons Shoulder Score (ASES) in 251 cases of rotator cuff tears. 22 In a systematic review of studies on the patient-based scoring of rotator cuff tears, significant associations among SST, DASH, and SPADI were also demonstrated. 2, 3 The present study analyzed the correlation between SST and Sh36 in patients with rotator cuff tears and found a strong association between these two scores, showing validity and usefulness of the Sh36 as a patientbased scoring system.
The JOA is frequently used in Japan for clinician-based scoring to evaluate the outcome in patients with rotator cuff tears 9 ; however, few studies have compared this score with other international scores. Therefore, the present study evaluated the relationship between Constant Score, JOA and SST scores in patients with rotator cuff tears, revealing a significant association between these scoring systems.
The relationship between Sh36 and JOA scores has been evaluated by many research groups in Japan. Ishigaki and Hata 29 examined the relationship between JOA and Sh36 in the early postoperative period of patients who had rotator cuff repair and correlated the JOA score with domains in muscular strength, activity of daily living, and sports activity range of motion. Nakahara et al. 30 evaluated 65 patients who underwent rotator cuff repair using JOA and Sh36 scores. In their study, both scores had significantly improved in the re-tear and non-re-tear groups after surgery; however, the Sh36 score of the re-tear group was significantly lower than in the non-re-tear group, and JOA of the re-tear group was significantly higher than in the non-re-tear group. Therefore, these results consistently indicate the usefulness of the SH36 as a patient-based scoring system. Currently, there is no paper which reported Constant Score and Sh36 at the same time because Sh36 is used in Japan.
There are some limitations in this study. First, this is a retrospective study that has a small sample size. Second, the present study exclusively evaluated the patients during their first visit to our hospital. The data might have been 24 In contrast, Godfrey et al. showed no significant correlation between SST and SF-12. Thus, these facts suggest that data may be affected by the scoring system that is selected for the comparison. 15 Forth, the current study focused on patients with rotator cuff tears, not on the other shoulder disease. Further validation of Sh36 in other shoulder condition remains to be clarified in future study. The strong point of this study was that the test results of Sh36 were comparable to SST, and the Sh36 can be used as a patient-based scoring system worldwide.
The present study examined the relationship between Sh36 and SST scores in patients with rotator cuff tears, to confirm the validity of Sh36 as a patient-based score in these patients. In conclusion, we showed a strong association between the SST and each domain in Sh36 in patients with rotator cuff tears (r ¼ 0.64-0.73), suggesting the usefulness of Sh36 as a patient-based scoring system in these patients.
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